168
THE METALLURGY OF GOLD.
head, and the shoe proper or butt. It is made of hard f orged steel, with the shank made softer than the butt in the tempering. The diameter of the shank is about half that of the butt. The shoe is replaced when the butt, which is from 9 to 18 inches in length when new. has been worn down to about 1 inch in length. To keep the total weight of the stamp constant, several sizes of heads are sometimes used in one mill, the heavier heads taking partly-worn shoes. " Chuck-shoes " are inserted between heads and shoes°with the same object. Shoes last about three months on the Band, according to Eoskelley, the wear being about 0-4 Ib. per ton of ore milled. Compensating weights are affixed to the stem as the shoe wears.1
The relative weights of tappet, stem, head and shoe, which together make up the stamp, vary considerably. There is an advantage in increasing the diameter of the stem, as one of small diameter tends to spring and bend from the blow of the cam, or when the stamp falls, and to wear the guides rapidly. On the other hand, there is an advantage in diminishing the length of the stem, as, owing to its elasticity, the effect of the blow when the stamp falls is partly expended in compressing the stem momentarily. For the same reason it is advantageous to reduce the weight of the tappet and to increase that of the head. The stem weighs from 250 to 600 Ibs., the tappet from
80 to 150 Ibs., the head from 175 to
.   j^"   ,                                      370 Ibs., and the shoe from 100 to
|          I                                      250 Ibs.     The total weight of the
. __^-----^                                      stamp is usually from 650 to 1,350
Ibs., but is sometimes as low as 450 Ibs., and, for prospecting purposes, the weight is only from 100 to 300 Ibs. The heaviest stamps yet made for the Band are 2,000 Ibs. in weight. The introduction of the long head on the Rand raised its weight to 900 Ibs., or 44 per cent, of the total weight, while the stem fell from 46 to 27 per cent.2
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Fig. 75.—Shoe for Heavy Stamp.
The stamp stems are guided in boxes bolted to the wooden guide-timbers, which also serve to hold the battery posts together. There are two of these guide-timbers (D, Fig. 60), one within 2 or 3 feet of the top of the battery posts, and the other about 6 or 7 feet lower. The depth of each guide is about 15 inches, and the stems are fitted closely to the guides, metal guides being used occasionally (e.g., the Ralok guide3), although wood is much more general. Wooden stem-guides wear the stems more rapidly than metal ones, in spite of a higher expenditure on lubricants. The guide-beams are sometimes pierced with large square holes in which bushes of wood, with the grain parallel to the length of the stamp, are placed fitting the stem exactly. In this way, the guide-beams themselves are preserved from wearing out. Sectional guides, consisting of a series of iron keys enclosing wooden bushings, are also used. In this case each stem has a guide to itself and the bushings can be renewed by hanging-up the one stamp without stopping the other stamps in the battery. The Ealok guide has this advantage also.
1 Smart, Rand Metallurgical Practice, vol. i., p. 65. 3 Schmitt, ibid., vol. ii., p. 101.
2 Schmitt, ibid., vol. ii., p. 90.

